Coaches and practitioners working with athletes determine the load or 50 exposure (e.g., session duration and intensity) of training sessions. These loads are 51 typically accumulated during technical or tactical training sessions, or the need to 52 provide players with an appropriate physiological load to either simulate a positive 53 fitness adaptation or facilitate recovery (1). Within rugby league, players require well 54 developed physical qualities to compete at an elite level (2-4), given the game 55 comprises high-intensity activities (e.g., sprinting, tackling) (5). However, to date 56 there are limited training data available for rugby league coaches at any level to use 57 as a reference for what may be an appropriate load (1). 58
The rugby league season is classified into three distinct periods; preseason, 59
in-season and off-season (6). The objective of the preseason training period is to 60 develop the physical characteristics of players that have been detrained during the 61 off-season (7, 8) . During this training period, players are physically overloaded to 62 mediate a super-compensation response, subsequently enhancing physical 63 performance (9). During the in-season period (when players are competing in weekly 64 matches) the intention is to provide a training stimulus to maintain the fitness of 65 players without inducing match-performance debilitating fatigue (10). Furthermore, 66 the aim is to peak towards the end of the season, where teams compete in Cup and 67
knock-out competitions (4). 68
Advances over the last decade in Global Positioning Systems (GPS) 69 technology have permitted the quantification of the movement demands of player 70 activity during training and match-play (11). Research in rugby league to date has 71 predominantly focussed upon the movement demands of match-play (5, 12, 13), with 72 limited studies investigating the 'load' of training (14). Studies exploring training load 73 in rugby league are limited to pre-season training periods (14), utilise total session 74 duration as a measure of external training load (15), or only quantify specific training 75 activities (e.g., traditional conditioning, repeated high-intensity effort, game-based ), body load and 78 total impacts as a measure of external training load for players, thus further research 79 is needed to fully understand the movement demands of players not only during pre-80
season, but also throughout the different phases of the in-season (early, mid, late) 81
period. 82
Given that rugby league players engage in a diverse range of training modes 83 in order to induce specific adaptations needed to succeed in competition (8), 84 understanding the specific training exposure during field based training throughout a 85 season would allow coaches and practitioners to evaluate current practice. 86
Therefore, the purpose of this study was to compare the differences in the external 87 training load experienced by professional rugby league players who were part of a 88
Cup winning team during field-based training sessions at different stages of the 89 season (i.e., pre-vs. early, mid and late in-season) using GPS technology. 90
91

METHODS
92
Participants 93
Eleven male professional rugby league players (age, 26.5 ± 5.3 years; height, 94 183.9 ± 8.0 cm; body mass, 95.8 ± 10.5 kg) from a professional English Super 95
League club participated in the study. The team were a Cup winning side during this 96 respective season. The sample consisted of eleven players (four positional forwards 97 and five positional backs, who were all regular starting players), as opposed to the 98 full squad due to the availability of GPS units. Ethics approval was granted from 99
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The mean preseason session duration in this study is similar to previously 220 reported by Weaving and colleagues during their observations of a rugby league 221 preseason period (14). The overall intensity (e.g., relative distance) during preseason 222 appears much lower than previously reported during English and Australian rugby 223 league match play (95.8 ± 19.6 and 90.2 ± 8.3 mmin -1 ; (5)). In contrast to this, the 224 relative total-HSR was greater during preseason than previously reported during 225
English and Australian rugby match play (6.1 ± 1.8 and 7.8 ± 2.1 mmin -1 ; (5)). This 226 suggests players are likely being conditioned for HSR match play activity during 227 training, which has been previously attributed to match success (23). While it is not 228 clear if this is the optimum training prescription for players during preseason due to 229 the lack of physiological data presented, this study does provide the first insight into 230 seasonal field-based training loads. in intensity (total-HSR) was observed, which was small-moderate when expressed 242 relative to time (relative total-HSR). In contrast, relative distance was greater in volume and increase in intensity would be indicative of a traditional periodisation 274 strategy (25), although given these players are required to compete every week, the 275 optimal annual manipulation of training load is still debated (26). 276
Despite the small increase in session duration from the mid to late phase of 277 the season, it would appear from the external loads that training sessions decreased 278 in intensity (e.g., reduction in HSR, sprinting, absolute and relative total-HSR). 279
Although the aims of the coaching team were not quantified at any time during this 280 study, it could be speculated that the decreased intensity was due to the focus on 281 technical and tactical aspects, as opposed to the physical conditioning of players, 282 where higher intensity training may have been observed. Furthermore, it may have 283 been a subconscious effort from the players who were unable to run at a high 284 intensity due to the presence of fatigue accumulated throughout the season. Within 285 soccer, both volume (e.g., duration, distance) and intensity (e.g., relative distance 286 and HSR) are reduced towards the end of the season (24), in an attempt to dissipate 287 any accumulated fatigue (26). 288
What is apparent in this study is the main determinant of total, walking, and 289 jogging distance is training duration, as similar trends were observed between the 290 respective variables. As such, throughout the season, coaches should monitor 291 session duration as a proxy measure of load during training, if GPS technology is not 292
available. 293
The current notion surrounding training load (indicative of both volume and 294 intensity), is that players should try and maintain high loads throughout the season 295 (22, 26). The consequences of such are well developed physical qualities alongside 296 preparedness for the competition demands (22). It appears that how coaches 297 progressively manipulate training exposure to achieve high loads is more important 298 than whether or not players are exposed to high or low training loads (26). The acute21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w 13 (i.e., one-week) to chronic (i.e., four-weeks) ratio of training exposure appears a 300 predictor of injury risk (22) and injury appears to relate to team success (i.e., ranking) 301 in rugby union (27), thus should be a consideration for the coach. While it was not 302 possible to calculate the acute: chronic load within this study due to missing data, 303 this would appear a suggestion for future research. In addition, this study only reports 304 the external training load of field-based training, omitting internal response (e.g., 305
session rating of perceived exertion, heart rate) which is only one component of the 306 total exposure a player may experience. Also, this study did not account for the 307 matches or resistance training that players were exposed to, which again should be a 308 direction for future research to aggregate all load exposures. The findings from this 309 study are also limited to one club, and their respective playing cohort, thus the 310 generalisability of the data may be questionable. Saying that, this cohort were a Cup 311 winning team during this respective season, thus the data presented can be used as 312 a starting point for either future research or indeed the practitioner. The change in 313 physical qualities of players were not quantified in this study, thus it is not clear if this 314 specific strategies employed during this respective season were optimal for players 315 to maintain aerobic fitness, speed and strength among other qualities during the nine 316 month in-season period. Finally, future research should consider the periodisation of 317 technical and tactical skills that occurs within successful teams, to develop 318 knowledge of elite sport (28). 319
320
CONCLUSION 321
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